
MATHS

BOOKS - NAGEEN PRAKASHAN ENGLISH

COMPLEX NUMBERS AND QUADRATIC EQUATION

Solved Examples

1. Find the values of the following : 

(i)   

(ii)   

(iii) 

Watch Video Solution

i73

i−6

1

i

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Qum6lVa9cBBN


2. Simplify the following : 

(i)   

(ii)   

(iii) 

Watch Video Solution

1 + i5 + i10 + i15

(1 + i)4 + (1 + )
41

i

in + in+1 + in+2 + in+3

3. Simplify .

Watch Video Solution

√−16 × √−25

4. , where n Is a positive integer. Then prove that it is equals to

i

Watch Video Solution

( − i)4n+3

https://dl.doubtnut.com/l/_wZySAO4R0CDu
https://dl.doubtnut.com/l/_j4SWWYlwJsry
https://dl.doubtnut.com/l/_Th9ZPDWKpIMZ


5. Convert in the form of (a + b) : 

3(1+i)-2(2+3i)

Watch Video Solution

i

6. Convert  in the form of .

Watch Video Solution

4 − i√3

4 + i√3
a + ib

7. Convert  in the form of .

Watch Video Solution

( + 2i)
31

2
a + ib

8. Convert  in the form of  and �nd its conjugate.

Watch Video Solution

(2 + 3i)
2

2 − i
a + ib

https://dl.doubtnut.com/l/_Y6CQfmx8bq0A
https://dl.doubtnut.com/l/_ev7Ob76bmR2c
https://dl.doubtnut.com/l/_fOw4cCeDYkij
https://dl.doubtnut.com/l/_Hq1ezpCm2oeb
https://dl.doubtnut.com/l/_hFkyZzeWbUl1


9. Find the conjugate of .

Watch Video Solution

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

10. Simplify : 

Watch Video Solution

−
1 + 2i

1 − 2i

1 − 2i

1 + 2i

11. Find the values of : (i)  (ii) 

 (iii)  (iv) 

 (v) 

Watch Video Solution

x and y x + 3i = 6 − 9iy

(x + iy) − (3 − 2i) = 5 + i i = x + 2yi

4x + i(x − y) = 2 − 5i (x + 2iy)(2 − i)2 = 10(1 − i)

12. If  show that  and hence �nd the value of 

Watch Video Solution

z = 2 − 3i z2 = 4z + 13 = 0

4z3 − 3z2 + 169.

https://dl.doubtnut.com/l/_hFkyZzeWbUl1
https://dl.doubtnut.com/l/_y6mPPLLJGldi
https://dl.doubtnut.com/l/_6nSTKb8ZIm4s
https://dl.doubtnut.com/l/_lRBxWon9o5km


13. Write the order pair  in the form of .

Watch Video Solution

(2, − 3) (a + ib)

14. Prove that  is a real number.

Watch Video Solution

+
3 + i

1 + 2i

3 − i

1 − 2i

15. Find the multiplicative inverse of .

Watch Video Solution

(4 + 3i)

16. If  is a complex number and , then prove that  is a purely real

number.

Watch Video Solution

z z = z̄ z

https://dl.doubtnut.com/l/_8pcv20e3i5Sx
https://dl.doubtnut.com/l/_0H0KH271wcXJ
https://dl.doubtnut.com/l/_nuTY6842kzaq
https://dl.doubtnut.com/l/_rOVA23jnYMjV


17. Find the square roots of the following:  (ii) 

Watch Video Solution

7 − 24i 5 + 12i

18. Find the square root of .

Watch Video Solution

( − 8 − 6i)

19. Find real q such that  is purely real.

Watch Video Solution

3 + 2i sin θ

1 − 2i sin θ

20. Convert the complex number  into polar form.

Watch Video Solution

(1 + i√3)

21. Convert the complex number in the polar form.z =
i − 1

+ icos π
3

sin π
3

https://dl.doubtnut.com/l/_DcGVygUvtSyj
https://dl.doubtnut.com/l/_hfRRPCWdd6yR
https://dl.doubtnut.com/l/_bg9QvrTqx8lv
https://dl.doubtnut.com/l/_AbpzolhqOsON
https://dl.doubtnut.com/l/_lFxLNCYvnocQ


Watch Video Solution

22. If �nd 

Watch Video Solution

z1 = 2 − i, z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

23. If  is a complex number such that  prove that  is

purely imaginary, what will by your conclusion if 

Watch Video Solution

z |z| = 1,
z − 1

z + 1

z = 1?

24. Solve the equation .

Watch Video Solution

x2 + 2 = 0

25. Solve the equation  by factorization method.

Watch Video Solution

x2 + 9 = 0

https://dl.doubtnut.com/l/_lFxLNCYvnocQ
https://dl.doubtnut.com/l/_OaYVhlt7faVl
https://dl.doubtnut.com/l/_oP7tyVXAAIkZ
https://dl.doubtnut.com/l/_LEe8hxJxwRzM
https://dl.doubtnut.com/l/_RbHz1ydAMf3k


26. Solve the equation  by factorization method.

Watch Video Solution

x2 − 6x + 25 = 0

27. Solve the equation 

Watch Video Solution

x2 + x + = 0
1

√3

28. Solve the equation .

Watch Video Solution

x2 + 2ix + 15 = 0

29. Solve the equation  by factorization

method.

Watch Video Solution

x2 − (2√2 + 3i)x + 6i√2 = 0

https://dl.doubtnut.com/l/_RbHz1ydAMf3k
https://dl.doubtnut.com/l/_TTcQ85K1qZ5U
https://dl.doubtnut.com/l/_MeTUpJsH0DG4
https://dl.doubtnut.com/l/_5gKxyaKq8uTa
https://dl.doubtnut.com/l/_6EAsHLOZfdHP
https://dl.doubtnut.com/l/_smqsP5lsLkqr


Exercise 5 A

30. Solve the eqution 

.

Watch Video Solution

x2 + ix√3 + 18 = 0

31. Solve the following quadratic equation:

Watch Video Solution

 x2 − (2 + i)x − (1 − 7i) = 0

1. Simplify the following : 

(i)   

(ii)   

(iii)  

(iv)   

i97

i8

1

i3

( − i)
14

https://dl.doubtnut.com/l/_smqsP5lsLkqr
https://dl.doubtnut.com/l/_gfqYkAp4sXtA
https://dl.doubtnut.com/l/_kOTqRTgW5sMd


(v)   

(vi) 

Watch Video Solution

i−22

i−63

2. Find the values of the following : (i)  (ii)  (iii) 

 (iv) 

Watch Video Solution

i7 + i17 + i12 i11 + i−11

i3 +
1

i3
1 + i2 + i6 + i8

3. Show that : 

Watch Video Solution

i101 + i102 + i103 + i104 = 0

4. Show that : 

Watch Video Solution

+ + + = 0
1

i

1

i2

1

i3

1

i4

https://dl.doubtnut.com/l/_kOTqRTgW5sMd
https://dl.doubtnut.com/l/_4sl3guw3HWyw
https://dl.doubtnut.com/l/_cnku6PyYrSRu
https://dl.doubtnut.com/l/_onvGqyHX4ZUo


5. Show that  is an imaginary number.

Watch Video Solution

6i50 + 5i17 − i11 + 6i28

6. Show that  is a real number.

Watch Video Solution

i15 + i17 + i19 + i21 + i24

7. Simplify the following : 

(i)   

(ii) 

Watch Video Solution

√−25 × √−36

√−25 × √49

8. Simplify : 

Watch Video Solution

3√−16 − 2√−9 + 4√−36

https://dl.doubtnut.com/l/_lSoFYtUiECzc
https://dl.doubtnut.com/l/_iooaBcjDiZKA
https://dl.doubtnut.com/l/_I7nRko4VdRp2
https://dl.doubtnut.com/l/_EoQKaG03D160
https://dl.doubtnut.com/l/_IqEODwBjAoIc


Exercise 5 B

9. Simplify the following : 

(i)   

(ii) 

Watch Video Solution

[i19 + ]
2

1

i25

[i5 − ]
4

1

i3

1. Convert the following in the form of  : 

(i)   

(ii)   

(iii)   

(iv)   

(v)  

(vi)  

(vii)   

(viii) 

(a + ib)

(1 + i)
4

( − 3 + i)
31

2

(1 − i)(3 + 4i)

(1 + i)(1 + 2i)(1 + 3i)

3 + 5i

6 − i

(2 + 3i)2

2 + i
(1 + i)(2 + i)

(3 + i)

(2 − i)−3

https://dl.doubtnut.com/l/_IqEODwBjAoIc
https://dl.doubtnut.com/l/_lEaNKFKFvF75


Watch Video Solution

2. Convert the following in the polar form : (i)  (ii) 

Watch Video Solution

1 + 7i

(2 − i)
2

1 + 3i

1 − 2i

3. Perform the indicated operation and �nd the result in the form

Watch Video Solution

a + ib :
3 − √−16

1 − √−9

4. Prove that  is a positive integer.

Watch Video Solution

( )

3
−1 + i√3

2

5. Convert  in the form of .

W t h Vid S l ti

[ + ]
3 + 2i

3 − 2i

3 − 2i

3 + 2i
(a + ib)

https://dl.doubtnut.com/l/_lEaNKFKFvF75
https://dl.doubtnut.com/l/_Jeggp1FCYrus
https://dl.doubtnut.com/l/_QspaEFUW6Dbx
https://dl.doubtnut.com/l/_ZjJGpjPvCgfn
https://dl.doubtnut.com/l/_IC4KhVZXptyb


Watch Video Solution

6. Prove that : (i)  (ii)  (iii) 

Watch Video Solution

√i =
1 + i

√2
√− i =

1 − i

√2
√i + √− i = √2

7. Find the sum and product of the complex number  with its

conjugate.

Watch Video Solution

(3 − 4i)

8. Find the sum and product of the complex number  with its

conjugate.

Watch Video Solution

( − 1 + 2i)

9. Find the multiplicative inverse of the following complex number:

(2 + √3i)
2

https://dl.doubtnut.com/l/_IC4KhVZXptyb
https://dl.doubtnut.com/l/_4obOEBzE0lS9
https://dl.doubtnut.com/l/_fBVtUy4aS3gR
https://dl.doubtnut.com/l/_jqEeXXn0wG6p
https://dl.doubtnut.com/l/_wFEhTvIHbRML


Watch Video Solution

10. Write the following in the form of ordered pair : 

(i)   

(ii)   

(iii) 

Watch Video Solution

3 − 2i

a + bi

−3 − 2i

11. Convert the following in the form of a complex number : 

(i)   

(ii)   

(iii) 

Watch Video Solution

(2, − 5)

( − 3, 1)

(0, − 2)

12. Find the values of  and  from the following : (i) 

 (ii)  (iii)

x y

(3x − 7) + 2iy = − 5y + (5 + x)i 2xi + 12 = 3y − 6i

https://dl.doubtnut.com/l/_wFEhTvIHbRML
https://dl.doubtnut.com/l/_o9V1ArGLOUJF
https://dl.doubtnut.com/l/_DKHMnQ8NUk7r
https://dl.doubtnut.com/l/_iU05ijQM8TMg


 (iv)

 (v) 

Watch Video Solution

z = x + iy and i(z + 2) + 1 = 0

+ = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i
(3x − 2iy)(2 + i)2 = 10(1 + i)

13. If , show that . Hence �nd the value of 

 .

Watch Video Solution

z = 1 + 2i z2 − 2z + 5 = 0

z3 + 7z2 − z + 16

14. then 

Watch Video Solution

Z = − 5 + 4i Z4 + 9Z3 + 35Z2–Z + 4 =

15. If  then �nd the value of the following :  

(i)   

(ii) 

Watch Video Solution

z1 = 2 − i, z2 = 1 + 2i,

Re( )
z1 ⋅ z2
z̄2

Im(z1 ⋅ z̄2)

https://dl.doubtnut.com/l/_iU05ijQM8TMg
https://dl.doubtnut.com/l/_iz8ZX5TCXqZj
https://dl.doubtnut.com/l/_g64kJq547fpx
https://dl.doubtnut.com/l/_7uzhcpAx1vnF


16. If prove that .

Watch Video Solution

x + iy = ,
a + ib

a − ib
x2 + y2 = 1

17.  then prove that 

Watch Video Solution

(x + iy) = (a + ib)
1
3 ( + ) = 4(a2 − b2)

x

a

y

b

18. If  , then what is the value of  >

Watch Video Solution

= a + iy
(a2 + 1)

2

2a − i
x2 + y2

19. Write the least positive integral value of  for which  is real.

Watch Video Solution

n ( )
n

1 + i

1 − i

https://dl.doubtnut.com/l/_7uzhcpAx1vnF
https://dl.doubtnut.com/l/_nRVNK54cbPUp
https://dl.doubtnut.com/l/_gPdvaRW9XLrv
https://dl.doubtnut.com/l/_Gfj2JiI1KlVK
https://dl.doubtnut.com/l/_qE4hg8YkMbG2
https://dl.doubtnut.com/l/_ASf5BmZdHkrN


20. The complex number  is purely imaginary , if

Watch Video Solution

z

21. A number of the form a + ib is called a complex number, where

 Complex number is usually denoted by Z and the

set of complex number is represented by C. Thus

 is a complex

number then  is called as conjugate. Two complex numbers 

 are equal if and only if their real and

imaginary parts are equal respectively. i.e.,

The following algebric operations can be performd on complex numbers. 

Using above comprehension answer the followings : 

 can be expressed in a = ib as

Watch Video Solution

a, b ∈ R and i = √−1

C = {a + ib : a, b ∈ B and ≡ √−1}. IfZ = a + ib

z̄a = − ib

z1 = a1 + ib1&z2 = a2 + ib2

z1 = z2 ⇔ Re(z1) = Re(z2) and Im(z1) = Im(z2) ⇔ a1 = a2 and b1 =

1. Addition (a + bi) + (c + bi) = a + bi + c + di = (a + c) + (b

2. Subtraction (a + b) − (c + di) = a + bi − c − di = (a − c) + (b

3. Multipication (a + b)(c + di) = ac + adl + bci + bdi2 = (ac − bd)

4. Multiplication = . = + i
a+ bi

c+di

a+di

c+di

c−di

c−di

ac+ bd

c2+d2

bc−ad

c2+d2

( )
i

4i3 − i

2i + 1

https://dl.doubtnut.com/l/_ASf5BmZdHkrN
https://dl.doubtnut.com/l/_go8zfdxfhG4J


22. Find the real values of  for which the complex number  is

purely real.

Watch Video Solution

θ
1 + i cos θ

1 − 2i cos θ

23. Find the square root of the following : 

(i)   

(ii)  

(iii)   

(iv)  

(v)   

(vi) 

Watch Video Solution

3 − 4i

4 + 6i√5

− i

8i

−7 + 24i

−24 − 10i

24. If , then show that 

W t h Vid S l ti

x + iy =
3

2 + cos θ + i sin θ
x2 + y2 = 4x − 3

https://dl.doubtnut.com/l/_go8zfdxfhG4J
https://dl.doubtnut.com/l/_lpjKgzCk3bkr
https://dl.doubtnut.com/l/_ngDPJqvkUkqi
https://dl.doubtnut.com/l/_DhtKM1WSDeo8


Watch Video Solution

25. The sum and product of two complex numbers are real if and only if

they are conjugate of each other.

Watch Video Solution

26. If , prove that that .

Watch Video Solution

= cos 2θ + i sin 2θ
1 + x

1 − x
x = i tan θ

27. If  then prove that 

Watch Video Solution

x = cosα + i sinα, y = cos β + i sinβ,
x − y

x + y

= i(tan)
α − β

2

28. Prove that: 

Watch Video Solution

x4 = 4 = (x + 1 + i)(x + 1 − i)(x − 1 + i(x − 1 − i).)

https://dl.doubtnut.com/l/_DhtKM1WSDeo8
https://dl.doubtnut.com/l/_T45nod1dvt7K
https://dl.doubtnut.com/l/_Jsfkjsh0SImj
https://dl.doubtnut.com/l/_QhQVUoQt00AH
https://dl.doubtnut.com/l/_3Ar1x5EXb0Es


Exercise 5 C

Watch Video Solution

29. Evaluate : 

Watch Video Solution

(4 + 3√−20)
1 / 2

+ (4 − 3√−20)
1 / 2

1. Convert the following into polar form : 

(i)   

(ii)   

(iii)   

(iv)   

(v)   

(vi) 2

Watch Video Solution

−1 + i√3

1 − i

1 −
1

i

3 − 4i

sin 120∘ − icos 120∘

https://dl.doubtnut.com/l/_3Ar1x5EXb0Es
https://dl.doubtnut.com/l/_AiGHS4bV81tQ
https://dl.doubtnut.com/l/_1l28aVJB0Pxx


2. Find the modulus and argument of the following : 

(i)   

(ii)  

(iii)   

(iv) 

Watch Video Solution

−√3 + i

−1 − i√3

5 + 12i

3(cos 300∘ − isin 30∘ )

3. Find the polar form of conjugate of 

Watch Video Solution

(1 − i).

4. If  is any complex number and  then show

that .

Watch Video Solution

z = x + iy |z − 1| = |z + 1|

|z| = y

https://dl.doubtnut.com/l/_gYme3hs6sJLM
https://dl.doubtnut.com/l/_xzkKljPxpmcn
https://dl.doubtnut.com/l/_DL5TBICCNAx6


5. Prove that  is purely imaginary.

Watch Video Solution

|z1 + z2|
2 = |z1|

2, if z1 /z2

6. Find the modulus of .

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

7. Convert the complex number into polar form.

Watch Video Solution

−16

1 + i√3

8. If for the complex numbers  then 

 is equal

Watch Video Solution

z1 and z2, |z1 + z2| = |z1 − z2|

Argz1 − Argz2

https://dl.doubtnut.com/l/_nv7BE2bjcFK2
https://dl.doubtnut.com/l/_SRqorB9RuGB0
https://dl.doubtnut.com/l/_VPAK4f8y7zL2
https://dl.doubtnut.com/l/_4NKvFmZdnrLN


9. Prove that the points, represented by complex numbers

 are collinear.

Watch Video Solution

(5 + 8i), (13 + 20i), (19 + 29i)

10. Find the area and nature of the triangle formed by the points

represented by the complex numbers

.

Watch Video Solution

(3 + 3i), ( − 3 − 3i) and ( − 3√3 + 3√3i)

11. If  such that the argument of  is always . Prove

that 

Watch Video Solution

z = x + iy
z − 1

z + 1

π

4

x2 + y2 − 2y = 1

https://dl.doubtnut.com/l/_7aXugXWAEtNQ
https://dl.doubtnut.com/l/_xNA0t3y6RGUJ
https://dl.doubtnut.com/l/_G4Yg3BAikgzB


Exercise 5 D

12. Find the number of non-zero integral solutions of the equation

Watch Video Solution

|1 − i|x = 2x .

13. If , then show that .

Watch Video Solution

|z − 2| = 2|z − 1| |z|2 = Re(z)
4
3

14. For any two complex number  prove that: 

Watch Video Solution

z1and z2

|z1 − z2| ≤ |z1| + |z2|

https://dl.doubtnut.com/l/_PQ4KIYHQR6Yq
https://dl.doubtnut.com/l/_MtvcWsEHajSF
https://dl.doubtnut.com/l/_zoQ9AUHMj8JW


1. Solve the following equations by factorization method : (i) 

(ii)  (iii)  (iv)  (v) 

Watch Video Solution

x2 + 4 = 0

x2 + 5 = 0 4x2 + 9 = 0 x2 − 4x + 29 = 0

4x2 − 12x + 45 = 0

2. Solve the following equations by Sridharacharya's formula : 

(i)   

(ii)   

(iii)   

(iv)   

(v)  

(vi)   

(vii)   

(viii)   

(ix) 

Watch Video Solution

x2 + x + 4 = 0

2x2 − 2x + 3 = 0

√2x2 + x + √2 = 0

x2 − x + 2 = 0

25x2 − 30x + 11 = 0

x2 + 3x + 5 = 0

x2 − 14x + 58 = 0

x2 + 13ix − 42 = 0

x2 − 11ix − 30 = 0

https://dl.doubtnut.com/l/_at5A4copc3QQ
https://dl.doubtnut.com/l/_vYjJYdHGlAf0


3. Solve the following equations by factorization method :

Watch Video Solution

x2 + 6ix − 9 = 0

4. Solve the following equations : 

(i)   

(ii)   

Watch Video Solution

2x2 − (3 + 7i)x − 3 + 9i = 0

(2 + i)x2 − (5 − i)x + 2(1 − i) = 0

5. Find the quadratic equation whose one root is .

Watch Video Solution

(1 − i)

6. One root of the equation  is . Find the value

of  when  is not real.

ax2 − 3x + 1 = 0 (2 + i)

' a' a

https://dl.doubtnut.com/l/_5vNyY52UhCHP
https://dl.doubtnut.com/l/_lPRjwXhj7ykI
https://dl.doubtnut.com/l/_8HuLcwA8N6eK
https://dl.doubtnut.com/l/_sLmc6d5T9ybo


Exercise 5 E

Watch Video Solution

1. The conjugate of the complex number  is :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(a + ib)

−a − ib

−a + ib

a − ib

2. Show that a real value of  will satisfy the equation

 if  real.

x

(1 − ix) /(1 + ix) = a + ib a2 + b2 = 1, wherea, b

https://dl.doubtnut.com/l/_sLmc6d5T9ybo
https://dl.doubtnut.com/l/_veg6O7uCTRMU
https://dl.doubtnut.com/l/_1uHXS1Ix2w4d


A. 1

B. 0

C. -1

D. None of these

Answer: A

Watch Video Solution

3. If  is real , then general value of  is :

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

3 + 2i sin θ

1 − 2i sin θ
θ

, n ∈ 1
nπ

2

nπ, n ∈ 1

, n ∈ 1
nπ

3

https://dl.doubtnut.com/l/_1uHXS1Ix2w4d
https://dl.doubtnut.com/l/_Kwe3rmcBTUk8


4. Convert of the complex number in the polar form: 

A. 

B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

√ + i

2(cos + i sin )
π

6

π

6

2(cos − i sin )
π

6

π

6

2(cos − i sin )
π

6

π

6

5. If  is a complex number and , then prove that  is a purely real

number.

A. 

B. 

C. 

z z = z̄ z

Re(z) = 0

Im(z) = 0

Re(z) = Im(z)

https://dl.doubtnut.com/l/_Kwe3rmcBTUk8
https://dl.doubtnut.com/l/_d9vYkkYyjjsy
https://dl.doubtnut.com/l/_aeeLoe3hs3eV


D. None of these

Answer: B

Watch Video Solution

6. If , then  is equal to :

A. 17

B. 26

C. 442

D. None of these

Answer: C

Watch Video Solution

x + iy = (1 + 4i)(1 + 5i) (x2 + y2)

https://dl.doubtnut.com/l/_aeeLoe3hs3eV
https://dl.doubtnut.com/l/_66C62ESZvmDz


7. If , represent vertices of an equilateral triangle such that 

 then

A. -1

B. 0

C. 1

D. None of these

Answer: B

Watch Video Solution

z1, z2, z3

|z1| = |z2| = |z3|

8. Find the multiplicative inverse of .

A. 

B. 

C. 

D. None of these

z = 3 − 2i

1 + 2i

5

1 − 2i

5

1 + 2i

√5

https://dl.doubtnut.com/l/_BE873ZBtenmp
https://dl.doubtnut.com/l/_hqBgJRQPdo0f


Answer: A

Watch Video Solution

9. The roots of the equation  are :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x2 + 6ix − 9 = 0

± i

±2i

±3i

10.  is equal to

A. 8

(1 + i)4 + (1 − i)4

https://dl.doubtnut.com/l/_hqBgJRQPdo0f
https://dl.doubtnut.com/l/_HMflNHGqNH2k
https://dl.doubtnut.com/l/_79ZvXIXk9T9f


Exercise 5 F

B. -4

C. -8

D. None of these

Answer: C

Watch Video Solution

1. about to only mathematics

A. 2

B. 1

C. 3

D. None of these

Answer: B

https://dl.doubtnut.com/l/_79ZvXIXk9T9f
https://dl.doubtnut.com/l/_mNup5QrEUqFC


Watch Video Solution

2. Write the least positive integral value of  for which  is real.

A. 0

B. 2

C. 4

D. None of these

Answer: C

Watch Video Solution

n ( )
n1 + i

1 − i

3. Statement-1 : The locus of z , if  is a circle. 

and 

Statement -2 : , then the locus of z is a circle.

A. parabola

arg( ) =
z − 1

z + 1

π

2

∣
∣
∣

∣
∣
∣
=

z − 2

z + 2

π

2

https://dl.doubtnut.com/l/_mNup5QrEUqFC
https://dl.doubtnut.com/l/_LfLlYU6auo6O
https://dl.doubtnut.com/l/_VIF9i0lA7qQy


B. circle

C. pair of two straight lines

D. None of the above

Answer: B

Watch Video Solution

4. If  , show that  is purely real.

A. imaginary axis

B. real axis

C. unit circle

D. None of these

Answer: B

Watch Video Solution

z = x + iy and w =
1 − iz

z − i
|w| = 1z

https://dl.doubtnut.com/l/_VIF9i0lA7qQy
https://dl.doubtnut.com/l/_Bz17cgExoetT
https://dl.doubtnut.com/l/_BptEOzKDv9dy


5. For any two complex numbers  and , we have 

, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z1 z2

|z1 + z2|
2 = |z1|

2 + |z2|
2

Re( ) = 0
z1

z2

Im( ) = 0
z1

z2

Re(z1z2) = 0

Im(z1z2) = 0

6. Find the complex number z satisfying the equation

A. 

B. 

C. 

∣
∣
∣

∣
∣
∣
= ,

∣
∣
∣

∣
∣
∣
= 1

z − 12

z − 8i

5

3

z − 4

z − 8

6 + 3i

6 + 8i, 6 + 17i

6 + 8i, 6 + 4i

https://dl.doubtnut.com/l/_BptEOzKDv9dy
https://dl.doubtnut.com/l/_1etJHJpvFalk


D. 

Answer: B

Watch Video Solution

6 + 17i

7. If , then

A. 

B. 

C. 0

D. None of these

Answer: B

Watch Video Solution

|z1| = |z2| = |z3| = ...... = |zn| = 1

|z1 + z2 + z3 + ...... + zn| =

n

∣
∣
∣

+ + ... +
∣
∣
∣

1

z

1

z2

1

zn

https://dl.doubtnut.com/l/_1etJHJpvFalk
https://dl.doubtnut.com/l/_e8JkrwWCwK3N


8. Both the roots of the equation

 are always a.

positive b. real c. negative d. none of these

A. positive

B. negative

C. real

D. None of these

Answer: C

Watch Video Solution

(x − b)(x − c) + (x − a)(x − c) + (x − a)(x − b) = 0

9. If one root is common is equations

, then :

A. 

B. 

x2 − ax + b = 0 and x2 + bx − a = 0

a = b

a − b = 1

https://dl.doubtnut.com/l/_GzFxWqT7gYYg
https://dl.doubtnut.com/l/_adDYPmmf9gZX


C. 

D. None of these

Answer: B

Watch Video Solution

a + b = 1

10. If  but  and  then the equation having

 as its roots is :

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

α ≠ β α2 = 5α − 3 β2 = 5β − 3

α/β and β/α

3x2 − 19x − 3 = 0

3x2 − 19x + 3 = 0

3x2 + 19x + 3 = 0

https://dl.doubtnut.com/l/_adDYPmmf9gZX
https://dl.doubtnut.com/l/_lXjgqaamj5Zb


Exercise 5 1

1. Express of the complex number in the form . 

Watch Video Solution

a + ib (5i)( − i)
3

5

2. Express in the form of complex number 

Watch Video Solution

i9 + i19

3. 

Watch Video Solution

i−39

4. Express of the complex number in the form . 

Watch Video Solution

a + ib

3(7 + i7) + i(7 + i7)

https://dl.doubtnut.com/l/_yI4xd6GOMOCg
https://dl.doubtnut.com/l/_3sZD2ryTUzte
https://dl.doubtnut.com/l/_pECAf8E9RAYQ
https://dl.doubtnut.com/l/_sTNAj75QXAUb


5. Express of the complex number in the form . 

Watch Video Solution

a + ib

(1 − i) − ( − 1 + i6)

6. Express of the complex number in the form .

Watch Video Solution

a + ib

( + i ) − (4 + i )
1

5

2

5

5

2

7. Express each of the following in the form

Watch Video Solution

a + ib :{( + i) + (4 + i)} − ( − + i)
1

3

7

3

1

3

4

3

https://dl.doubtnut.com/l/_sTNAj75QXAUb
https://dl.doubtnut.com/l/_ygKqIakXLjlZ
https://dl.doubtnut.com/l/_SwuROZr5pNmQ
https://dl.doubtnut.com/l/_oERSU75JHlZ5


8. Express the following in the form a+bi 

Watch Video Solution

(1 − i)4

9. Express each of the following in the form 

Watch Video Solution

a + ib :( + 3i)
3

1

3

10. Express the following in the form a+bi 

Watch Video Solution

( − 2 − i)
31

3

11. Find the multiplicative of the following complex number: 

Watch Video Solution

 4 − 3i

https://dl.doubtnut.com/l/_3McIoBDKuzlp
https://dl.doubtnut.com/l/_Jiq2Ao7OvWNp
https://dl.doubtnut.com/l/_bjayd8PeJrqC
https://dl.doubtnut.com/l/_4NhPJ0M4GUwd


Exercise 5 2

12. Find the multiplicative inverse of the complex number 

Watch Video Solution

√5 + 3i

13. 

Watch Video Solution

f ∈ dμ < iplicative ∈ verseof − i

14. Express the following expression in the form of 

Watch Video Solution

a + ib

(3 + i√5)(3 − i√5)

(√3 + √2i) − (√3 − i√2)

1.  �nd argument and modulus of given complex numberz = − 1 − i√3

https://dl.doubtnut.com/l/_o9ue9IDOfxyC
https://dl.doubtnut.com/l/_OlAjegNgz0rs
https://dl.doubtnut.com/l/_RpitOqujQ7Zn
https://dl.doubtnut.com/l/_Y9uErMio0q1c


Watch Video Solution

2. Find the modulus and the arguments of the complex number

Watch Video Solution

z = − √ + i

3. write polar form of this complex number

Watch Video Solution

1 − i

4. write polar form of this complex number

Watch Video Solution

−1 + i

https://dl.doubtnut.com/l/_Y9uErMio0q1c
https://dl.doubtnut.com/l/_hu4KgyqVUs9T
https://dl.doubtnut.com/l/_7XD8u24T6o3z
https://dl.doubtnut.com/l/_Iev23SH2zgLY


Exercise 5 3

5.  convert in polar form.

Watch Video Solution

−1 − i

6. Convert of the complex number in the polar form: 

Watch Video Solution

3

7. Convert of the complex number in the polar form: 

Watch Video Solution

√ + i

8. 

Watch Video Solution

i

https://dl.doubtnut.com/l/_o8uXiUFbTUjN
https://dl.doubtnut.com/l/_oF0EXcibNTg6
https://dl.doubtnut.com/l/_KZK0QANPvBRo
https://dl.doubtnut.com/l/_UcqVMFoLBibW
https://dl.doubtnut.com/l/_E5ug0rw89UJ0


1. Solve the equation:

Watch Video Solution

x2 + 3 = 0

2. Solve the equation:

Watch Video Solution

2x2 + x + 1 = 0

3. Solve the equation:

Watch Video Solution

x2 + 3x + 9 = 0

4. Solve the equation:

Watch Video Solution

x2 − x + 2 = 0

5. Solve the equation:x2 + 3x + 5 = 0

https://dl.doubtnut.com/l/_E5ug0rw89UJ0
https://dl.doubtnut.com/l/_uIGe2j6uia7m
https://dl.doubtnut.com/l/_VbmsI9fDP1wM
https://dl.doubtnut.com/l/_8kjTGmYrB7aS
https://dl.doubtnut.com/l/_UkiDl2NHPXz2


Watch Video Solution

6. Solve the equation:

Watch Video Solution

x2 − x + 2 = 0

7. Solve the equation: 

Watch Video Solution

√2x2 + x + √2 = 0

8. Solve the equation:

Watch Video Solution

√3x2 − √2x + 3√3 = 0

9. Solve the equation:

Watch Video Solution

x2 + x + = 0
1

√2

https://dl.doubtnut.com/l/_UkiDl2NHPXz2
https://dl.doubtnut.com/l/_7qRj8qxOzcmS
https://dl.doubtnut.com/l/_oohY2YLxRIXi
https://dl.doubtnut.com/l/_wDxdWUBi7gt4
https://dl.doubtnut.com/l/_BfQxpxg1uU8g


Miscellaneous Exercise

10. Solve the equation: 

Watch Video Solution

x2 + + 1 = 0
x

√2

1. Evaluate : 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

2. For any two complex numbers and , prove that 

.

Watch Video Solution

z1 z2

Re(z1z2) = Rez1Rez2 − |mz1|mz2

3. Reduce to the standard form.

W h Vid S l i

( − )( )
1

1 − 4i

2

1 + i

3 − 4i
5 + i

https://dl.doubtnut.com/l/_MlBki4Tusck6
https://dl.doubtnut.com/l/_MTh7hCM4K246
https://dl.doubtnut.com/l/_JVPHMEe4lUFP
https://dl.doubtnut.com/l/_nLZwPcbllyRw


Watch Video Solution

4. If under root of (a+i b)/(c+i d)=x+i y , Prove (a^2+b^2)/(c^2+d^2)=

(x^2+y^2)^2

Watch Video Solution

5. Convert the following in the polar form : (i)  (ii) 

Watch Video Solution

1 + 7i

(2 − i)
2

1 + 3i

1 − 2i

6. Solve the equation : 

Watch Video Solution

3x2 − 4x + = 0
20

3

7. Solve the equation :

Watch Video Solution

x2 − 2x + = 0
3
2

https://dl.doubtnut.com/l/_nLZwPcbllyRw
https://dl.doubtnut.com/l/_RQPSODVxQlsW
https://dl.doubtnut.com/l/_79P4yT5YXZc0
https://dl.doubtnut.com/l/_jhyjj9oxDN47
https://dl.doubtnut.com/l/_LpyhJIPQplMD


8. Solve the equation :

Watch Video Solution

27x2 − 10x + 1 = 0

9. Solve the following quadratic: 

Watch Video Solution

21x2 − 28x + 10 = 0

10. If �nd 

Watch Video Solution

z1 = 2 − i, z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

11. If prove that 

Watch Video Solution

a + ib = ,
(x + i)

2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)
2

https://dl.doubtnut.com/l/_LpyhJIPQplMD
https://dl.doubtnut.com/l/_u01iRX0WhIyh
https://dl.doubtnut.com/l/_sXG6Tvu0EyJE
https://dl.doubtnut.com/l/_kBTJp8Ergove
https://dl.doubtnut.com/l/_WQrAvXMkZz4U


12. If  �nd : 

Watch Video Solution

z1 = 2 − i,   + 2 = − 2 + i, Re( )
z1z2

z1

13. Find the modulus and argument of the complex number .

Watch Video Solution

1 + 2i

1 − 3i

14. Find the real numbers x and y if is the conjugate of 

.

Watch Video Solution

(x − iy)(3 + 5i)

−6 − 24i

15. Find the modulus of 

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

https://dl.doubtnut.com/l/_Hdi0nCUzhxRI
https://dl.doubtnut.com/l/_fYalOwg2MmYI
https://dl.doubtnut.com/l/_WofQdhb6VikF
https://dl.doubtnut.com/l/_7G8o7nMeIhU3


16. If then show that .

Watch Video Solution

(x + iy)3 = u + iv, + = 4(x2 − y2)
u

x

v

y

17. If and are di�erent complex numbers with then �nd 

.

Watch Video Solution

α β |β| = 1,

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

18. Find the number of non-zero integral solution of the equation

Watch Video Solution

|1 − i|x = 2x

19. If , then show that 

Watch Video Solution

(a + ib)(c + id)(e + if )(g + ih) = A + iB

(a2 + b2)(c2 + d2)(e2 + f 2)(g2 + h2) = A2 + B2

https://dl.doubtnut.com/l/_C4WXQ6JUvIBV
https://dl.doubtnut.com/l/_JCTqFPxES23n
https://dl.doubtnut.com/l/_seHp5k82cAUa
https://dl.doubtnut.com/l/_8orxCgNUNMVr


20. If  then �nd the least positive integral value of 

Watch Video Solution

( )
m

= 1,
1 + i

1 − i
m.

https://dl.doubtnut.com/l/_8orxCgNUNMVr
https://dl.doubtnut.com/l/_qzR2nttVunbg

